AFRICAN DIPLOPODA OF THE GENUS PACHYBOLUS.

By O. F. Coox,

Custodian of Myriapoda.

Throughout tropical Africa from Senegambia to the Congo and Zan-
zibar are to be tound large, robust and heavily armored Spiroboli of
closely similar form and color pattern, being in life transversely banded
with vermilion, the bright color aftecting the anterior part of the segmen-
tal rings nearly to the level of the repugnatorial pores. Such a species
was described from Sierra Leone as Spirobolus giganteus' by Porat, who
later reported and redescribed the same species from Liberia,? in both
cases insisting upon its close relationship with Spirobolus crassicollis
Peters from Mozambique. In 1893 Pocock?® placed this species, together
with ligulatus Voges and simillineus Newport, as synonyms of pulvillatus
Newport, and adds: ¢1tis extremely common at Lagos.” DMore recently
Poratt has adopted this synonymy and added to it Spirobolus erassicol-
lis Peters, on the ground that it can no longer be kept separate, as a
trace of a marginal sulens appears in West African forms, this being.
in his opinion, apparently the sole difference between the two species,

In reality it will be necessary to revise this entire synonymy. Peters’s
crassicollis is an animal probably generically different from any of the
torms in question, and the Lagos species, or at least the type of ligulatus
Voges, is specitically distinet<4rom specimens from Kamerun, Togo, and
Senegambia, and, moreover, these last are different from each other.

The types of Newport's species were from the Gold Coast, and as the
Togo colony lies between the Gold Coast and Lagos the presence of the
same form in the latter places is rendered antecedently improbable,
thongh theve is, of course, no reason why any locality shonld be limited
to one species, even though the material at hand does not show two
species from any of the regions mentioned. The individuals from each
locality appear to be constant in the features supposed to indicate spe-
cific distinetness, but the affinities are not geographical; thus the Togo

H(Efvers. Sk, Vet.-Akad. Forhandl., 1872, No. 5, p. 17.
2 Ann. Soc. Ent. Belgigne, 1888, XXXII, p. 246.
3 Aun. and Mag. Nat. Hist., 1893, 6th ser., XI, p. 249,
'Bih. K. Sv. Vet. Ak. Handl., 1834, LV, No. 5, p.59. ““Spirobolus pulvillatus” is also
here reported from Kamerun.
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species is much nearer to that whieli appears in Zanzibar than to ﬂmt
of either Kamerun or Lagos. The characters referred to are, as in
Diplopoda generally, those ol the copulatory legs, more especially the
posterior pair, in the stroctnre of which the present group ol speeies
differs firom its nearest relatives and constitutes a distinet genus which
may be called Pachybolus, the type being a new Last African species
D. tectus.

Genus PACHYBOLUS Cook.

Pachybolus Cook, Brandtia, 1397, p. 73.

African Anocheta of very large size,with @ long cylindrieal body and
a thiek exoskeleton.

Antennie short and thick, aceommodated by a cavity in the sides of
the head and partially covered by the first segment; olfactory cones
numerous.  Labram with setiferous punetations.

Anterior segments with fhe ventral parts greatly thickened, concave.

Legs with two pennltimate joints subequal; last joint with a broad,
oval, concave callus which does not extend beyond o pair of stout sub-
apical bristles. ¢

Copulatory legs with a large sternnm mesially projecting ventrad
and usnally earinate; posterior pair of copulatory long, curved, strongly
chitinized.

The type of the genus is I’ tectus from Zanzibar and its nearest rela-
tive is Hadvobolus, o genus based on Spirobolus crassicollis Peters. The
relationship is perhaps too close, hut there are several differences of
considerable importanee, Pachybolus being separable from Hadvobolus
by the distinet median process of the sternum of the copulatory legs,
the approximate posterior lamelli of the anterior copulatory legs,
and the longer and distally more strongly chitinized flagella or posterior
copulatory legs, which also emerge at the side of the apex of the pos-
terior lamella, and have the seminal opening large and swrrounded by
amembranous fringe.  The legs of males of Hudrobolus have the last
Jjoint longer and the penultimate joint shorter than in Pachybolus, and
the tleshy sole produced beyond the pair of subapical bristles, while in
Pacliybolus the sole is hroader and does not extend beyond the bristles.
The two genera are similar in habit and color pattern, bt Pachybolus
is larger, more robust, and more heavily armored.

ANALYTICAL KEY TGO THE SPECIES OF PACHYBOLUS.

Posterior lawmina of anterior copnlatory legs with a deep notch at the lateral side
of the hase ot the slender apieal process; Hlagella with a large subapical perpendic-
ular tooth and a large leat-like process some distance below the tooth: I laminalus,
new species, Liberia.

Posterior lamina entire, more or less gradunally narrowed to a mueh In oader apex,
tlagellnm withont perpendicular tooth or laminate process...............

Flagelluw slender, attenuate and strengly recuvved: P, ligulalus, 1.agos. ... ......
Flagellnm (li‘iﬁll('“\' more robust and .slmrtm ‘T, not .Lttonu.lto and uot reenrved in
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Anterior lamina of copulatory legs decply and broadly excised on its mesinl edge
beyond the apex of thie sternum; flagellnm somewhat narrowed and ronnded at the
nearly simple apex, and with a small, somewhat appressed, tooth-like process con-
eealing the lavge seminal aperture: I ercisus, now specics, Kamerun.
Anterior Inmina mesially emarginate or entire; flagellum expanded or laminate-
complicate at apex.... ... ... 6 comome 0o 26 aoc A gor SRR

Sternum of copulatory legs with mediin process truneate or emarginate, short,
broader than long; flagellnim distally abrnptly and strongly expanded, eomplicate-
difYorm: I’ brachysterans, new species, Congo.

Sternum medianly distinetly longer than breoad; flagellum gradually and only
moderately expanded distad, the apex more simple, somewhat nnevenly channeled
helow, or spoon-shaped. oo oo iiieaaa.

Sternum of copulatory legs with median proeess large and hroad, strongly cari-
nate medianly ; flagelhinn at apex with nimerous wrinkles and appressed lamelke:
. macrostern s, new species, Congo 1ree State.

Sternnm with median process narrower, especially distad, as the sides converge
strongly from the base; median earina slight or wanting; tlagellum at apex simple
and nearvly smootl. oo i o

IPlagellhnm sfont, the seminal opening located in the lavger apical lobe: P togoensis,
new species, Togo Hinterland.

Ilageltum more slender; the lobe which bears the aperture is exceeded in size by
asnbapical expanzion nimeh lavger than the corresponding structure in the preceding
species: P, tectns, new speeies, Zanzibar,

IFollowing the deseriptions of these species are references to the older
names, which, on account of the lack of” descriptions or ligures of the
copulatory legs, it is impossible to identify nutil the types can be
examined with reference to these characters.

PACHYBOLUS LAMINATUS, new species.

(Plate 1., tigs. 3a-3f.)

Type.—No. 774, U.S.N.M.

Locality.—Liberia.

Length, 150 mm.; greatest diameter of male, 14.5 min. at segment
6; nmmber of segments, 54 to 56.

Jolor of aleoholic material dark brown, ringed with red above and
sordid whitish below the pores.

Copulatory legs quite distinet in form fromn those of the other species,
being broad, thin, and compressed toward the base, and gradually
narrowed to the rather narrow apex, which bears a flattened, sub-
triangular, spine-like process whieh rises from one side of the flattened
chitinous blade. ven more remarkable is the large, hatchet-shaped,
thin process, nothing similar ocenrring in the other known species.

Six male and two female specimens are in the Mamburg Musewn,
oune (No. 9519) labeled ¢ Rio Pongo Senegambien, Dr. Ulez” This has
H6 segments.  The other specimens have 54 segments, with the locality
given as “Gabun, 11. Petersen, No. 9552.” 1 suspeect that one or the
other ol these labels is incorreet, such a wide distribution appearing
unlikely, no diplopod species being yet known to be common to these
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two regions. In favor of the Rio Pongo label as correct is the capture
of a specimen apparently referable to this species near Suey, a native
town about 35 miles inland and northeast from Monrovia. It was col-
lected in a region previously cultivated by the natives, but at that time,
April, 1892, covered with a dense growth of vegetation several years
old. That it remains the only specimen secured, after opportunities of
collecting extending over several years, shows that the species is very
rare in Liberia.

In life the creature appeared black in color banded with bright ver-
milion red. It was slow and rather clumsy in its movements and made
little attempt at securing protection by coiling up, in this oftering con-
siderable contrast to the large Spirostrepti, which are provided with
harder shells, stronger muscles and corresponding instinets. The
difference between the two groups is also apparent in alcoholie spec-
imens. Spirostrepti in this condition are nearly always hard and brittle,
while Spiroboli frequently remain quite flexible.

The present species would seem in all probability to represent Porat's
P. giganteus, the type of which was from Sierra Leone, but which was
also reported from Liberia as collected by Moddermann. The literature
is, however, sutiiciently confused already without the hazard of another
doubtful determination, and the fact that Porat has admitted the
reduction of gigenteus to pulvillatus and has in the samme paper referred
Kamerun material to the latter species, would seem to show either that
species are much more numerous than yet appears or that the synonymy
was arranged without reference to the characters of the copulatory legs.

The Liberian specimen is about 160 mm, long, 15.3 mm, thick at seg-
ment 6, and has 56 segments.

PACHYBOLUS LIGULATUS (Voges).

(Plate 1. figs. 1a-le.)

+
Spirobolns lignlatus VOGEs, Zeitsch. f. Wissensch. Zool., 1878, XXXI, p. 130, pl.
11, tigs. 35, 35a.
Type.—Hamburg Museum.
Locality.—Lagos, West Africa.
There are also in the llamburg Museum six specimens of this species
collected at Grand Popo, German colony of Togo, by I. Martinsen.
The number of segments is 56.

PACHYEBOLUS EXCISUS, new species.
(Plate LI, figs. la-1f£.)

Type.—No. 1324, Berlin Museum.

Loceality.—Iamerun.

Length, 160 mm.; greatest width of male, 15.3 mm. at segment 6;
segments, 51 to 52.

Color of aleoholic material dark brown, ringed on the anterior sub-
segments with dark cherry-red above the pores, and light brown below.
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Copulatory legs resembling those of P. brachysternus in the very
short, broad, trunecate, or emarginate median process of the sternum;
anterior laminae deeply excised on their mesial marging, and also nar-
rower than in P. brachysternus. Tlagella with varions folds and wrin-
kles some distance below the apex, which is nearly simple, and with a
tooth-like process below to protect the large opening of the seminal
dnet. :

Seven male specimens of this species are in the Berlin Musenm, being
Nos. 2060, Kamerun (F. Braun), 2041, Kamerun (Dr. Weissenborn), and
1323-1325, Kribi (Lientenant Morgen). The fonr Kamerun speeimens
have 52 segments each, while the three individuals from Kribi have 51,
The type is one of these last, No. 1324.

The present species can hardly be the same as any of the older names,
since all of these were fonnded on material from farther up the coast.
The affinity is distinctly with the Congo Valley species, but I, brachy-
sternus difters strikingly in the form of the flagellnm, and macrosternus
is scarcely less different in this respect and has, moreover, the much
longer sternum.

PACHYBOLUS BRACHYSTERNUS, new species.
(Plate 1.1, tigs. 2a-2d.)

Type.—No. 772, U.S.N.M.

Locality.—Congo.

Length, 130 mm.; width of male, 14.8 mm. at segment 6; number of
segments, 50 to 51,

Color of alcoholic specimens dark brown on posterior half of each
ring, bright vermilion on the anterior, lighter below, but the red color
more pronounced ventrad than in the other species,

Copulatory legs with sternum short, broad, and truncate or emar-
ginate, much as in P. excisus; anterior lamina slightly emarginate on
the mesial edge: flagella distally strongly expanded and enlarged, very
irregular in shape, being made up of numerous plates, ridges, and folds
much more numerons and complicated than in the other species,

Two male and one female specimeus were collected by the Rev. J. Il
Camp in the Congo Free State.

One male and the female have 50 segments, the other male 51.  The
female, which may possibly not belong hiere, iss strikingly more robustand
darker in color thau the males, which are elosely similar to each other,
They are the smallest and most slender known members of the genus,
thongh the difterence is slight.

The legs of the female are distinetly shorter and more slender than
those of the male, and the body retains its width to neav the end, the
anterior four or five segments being, however, slightly wider than any
of the others, the swollen sixth and seventh segments of the male
rendering the ditferenee in habit still more striking.
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PACHYBOLUS MACROSTERNUS, new species.
(Plate 1.1, figs. 3a-3d.)

Type.—No. 773, UU.S,N.M,

Locality.—Congo.

Length, abont 135 mm.; width of male, 145 mm. at segment G;
number of segments, 52.

Color of aleoholie specimens nearly black, possibly owing to discolora-
tion. The transverse red bands are distinet on examination, but the
colors of all the parts seem to be darker than in other species.

Copulatory legs with sternum very large, both longer and broader
than in the other species; the form of the flagella is more nearly that
of I’. brachysterwuws, but they are distally much narrower and more
simple than in that species, with a distinet tendency in the divection of
teetus and togoensis, but with numerous folds, wrinkles, and appressed
lamelle which do not appear in those species,

Three male specimens of this species are in the United States
National Museum. They were collected by the Rev. J. 11. Camp in the
Congo Kree State, probably in the vieinity of Leopoldville,  They were
in the same jar with the specimens of the preceding species.

PACHYBOLUS TOGOENSIS, new species. .
(Plate 1, tigs, 2a-2¢.)

Type.—No. 2067, Berlin Musewn.

Locality.—~Togo Colony.

Length, 155 mm.; greatest diameter of male, 14.5 mmm. at segment 6:
number of segments, 54,

Color ol aleoholic specimens nearly black, the anterior subsegments
dark red abovd, tinged with brown in the vieinity of the pores, but
continuing somewhat reddish even on the ventral surface.

Copulatory legs similar in strueture to those of . tectus [rom Zanzi-
bar, but more robust thronghout in the posterior pair; the terminal
lobe which bears the seminal aperture is also mueh larger than in that
species.

Two male speeimens in the Berlin Musenm were colleeted in the
wooded region of the interior at Misahilhe (Baumaun),

From geographical considerations it might be suggested that /.
togoensis would be likely to turn out a synonym of one of Newport's
speeies, but the occurrence of P, ligulatus at Grand Popo indicates that
the latter species is distributed aleng the coast, as Pocock has implied
in his treatment of' the synonymy.

The nearest relationship of this species as shown by the form ot the
copulatory legs is with /[ tectus from Zanzibar, the apices of the parts
in question being quite different from those ot other West African
species.,
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PACHYBOLUS TECTUS, new species,
(Plate LI, figs. La-1h.)

Type.—No. 2841, Hamburg Muoscuin.

Locality—Zanzibar.

Length, abont 150 mm.; greatest width of male, 15 mm. at segment
6; number of segments, H5.

Color of alcolwlic speeimen doubtless faded ; dark brown banded with
pinkish gray.

Copulatory legs vesembling those of P. togoeusis, especially the pos-
terior pair.  The aperture of the duct opens on the margin of a broad
distal lobe, which is, however, much smaller than that of I’ togocusis,
and the whole appendage is more slender than in that species.

A single male specimen was examined. It was broken into many
pieces, and was labeled ¢« Spirobolus crassicollis, Zanzibar,"”

PACHYBOLUS GIGANTEUS (Porat).
Spirobolus giganteus Porar, (Nfvers. K. Vet.-Akad. Farhandl,, 1872, No. 5, p. 175
Ann. Soe. Ent. Belgique, 1858, XXXII, p. 216,

This may or may not be the species here deseribed as lominatus, as 1
have seen no material from Sierra Leone, the habitat of the original
specimen of gigantens.  In order to intereapt the series of false identifi-
sations proposed by Porat and Pocock it has scemed best to deseribe
and ligure as new all the species whose types conld not be studied.

Type.—Stockholhn Museumn.

Locality.—Sierra Leoue.  Under the second reference the species is
redescribed from Liberia, but as Porat has admitted the existence ol
but one species of this series, it is doubtful whether this reference will
hold. The Liberian species is doubtless that here described as lami-
natus,  Under the sccond and more extensive description no mention
is made of the Sierra Leone specimens, and in the original deseription
the characters of the copulatory legs are not given. The external char-
acters detailed by Porat are almost entively gencric.

PACHYBOLUS PULVILLATUS (Newport).
Spirobolus pulvillalus Newrort, Ann, Nat. Hist., 1811, XI11, p. 268.—Pocock, Ann.
and Mag. Nat. Hist., 1893, 6th ser., X1, p. 219.
Type.—DBritish Musenm,
Locality.—Cape Coast Castle, Mrica.  Also said by Mr. Pocock to
be very common at Lagos.

PACHYBOLUS SIMILLIMUS (Newport);
Spirobolus simillimus Niawronrt, Ann. Nat. Hist,, 1841, X111, p. 269.

Type.—British Musewm.
Locality.—Fantee, Africa.
* The original specimen was a female, according to Pocock that of 1,
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pulrillatus, which seems very probable, but owing to the nnsuspected
existence of numerous related species this opinion may possibly need
revision,
Genus HADROBOLUS Cook.
Hadrobolus Coox, Brandtia, 1817, p. 73,

This genus is distinet from Paehybolus in the tollowing characters:

. The sternum of the copulatory legs is very broad and short, being
scareely produced in the middle.

2, The posterior lamellas are widely separated, while in Pachybolus
they are crowded mesad by the flagella, which emerge ontside (laterad)
of the apices of the posterior Limime

3. The flagella are mueh shorter and more robust, provided near the
middle with a large blunt spine: they are also distally fleshy and have
a very large seminal aperture surrounded by a finely incised membran-
ons {ringe.  In Pachybolies the seminal aperture is o small ronnd open-
ing in the entively cornerons and simple apex of the flagellum.

1. The last joint of the legs of males is greatly elongated at the
expense of the penultimate, which is thus much smaller than the pre-
ceding (fomth) joint.  In Pachybolus joints 1 aud & are subequal, and
the last joint is relatively shorter; that is, not longer than 4 and 5 taken
together.

5. The pad of the last joint of the legs of males is oblong and extends
the whole length of the joinf, the subterminal bristles being farther
apart than in Pachybolus, in which the pad is somewhat oval in shape
and does not extend beyond these two Dbristles, which are located a
considerable space below the apex of the joint.

6. The pads also probably function in a different manner in the two
generda, as in Hadvobolus they ave tleshy thronghout, the sides being
scareely chitinized and the smrface being convex ov irvegularly shranken.

In Pachiybolus,'on the contrary, the sides of the pad are much more
preminent, strongly chitinized, and dark colored, while the surface is
also of firm texture and always nniformly and strongly concave, It is
not impossible that this surface can be retracted by museles and thus
secure adliesion by suction, so to speak.

Superficially there are comparatively slight differences, such as the
somewhat more slender habit and distinetly thinner armor.  The anten-
nae are also distinetly more siender than in Pachybolus, and the first
segment has laterally its anterior margin defined by a distinet fine sufeus,
which on Pachybolus, is obsolete ov, if traceable, is much closer to the
margin than in /Hadrobolus.

HADROBOLUS CRASSICOLLIS (Peters).

(Plate LI, figs. 2a=2¢.)

Spirobolus erassicollis PrrErs, Mouatsher. k. prenss, Akad. Wiss., Berlin, 1855, p.
/i ) 1 y 1
795 Reiso nach Mozamubigue, Zoology, 1862, p. 518, pl, Xxxx1V, fig, 8.
) jne, A 1 ) ¥ » g
Haarobalue erassicollis Coox, Brandtia, ISO7, . 73,
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Type.—Berlin Musenm.

Locality.—Island of Mozambique.

The figures of this species are introduced here to illustrate the points
of difterence alleged nnder the preceding disenssion of the generie
characters, They were drawn from the type specimen at Berlin.

EXPLANATION OIF PLATES.
PraTi 1.,
DPuchybolus ligulatus.

Fig. 1a. Copnlatory legs, anterior view,
1h, Same, posterior view,
le. Ono of the posterior copulatory legs, posterior-mesial view.
td. Same, complete, turned someowhat more sidewise.
le. Same, anterior-lateral view.
All the tigures from the type spectinen in the Hamburg Musenm,

Pachybolus togoensis.

2a. Copnlatory legs, anterior view.
2h. Same, anterior-mesial view.
2¢. Ono of the posterior legs, pogterior-latoral view
Figures from the type specimen, No, 2067, Berlin Museum.

Pachybolus laminetus.

3a. Copnlatory legs, anterior view, drawn from v specimen in the tambnrg
Musemm, labeled “Rio Pongo, Senegal.”

3b. Same, posterior view,

3e. One of the posterior copulatory legs of the same specimen, anterior-mesial
view.

3d. Same, posterior-lateral view.

3e. Same, from below, showing the course of the duet.

3f. Posterior view of ('()l)ll].lt()]) legs of specimen laheled < Gabnn,” Hamburg
Musemm, No. 26u.

Prami LI
Pachybolus excisus.

Fig. 1la. First two segments, laferal view.
1h. Copnlatory legs, anterior view,
le. Same, posterior view,
ld. Same, lateral view.
le. Sawe, one of posterior pair, anterior-iedian view.
1f. Same, posterior-lateral view.
Figures drawn {from the type, No. 1324, Berlin Muscum,

Pachybolus brachysternus.

2a. Copulatory legs, anferior view,

2b. Same, posterior view.

2¢. One of posterior pair, .mt(-lmr-medl m view.
2d. Same, posterior-lateral view,

~
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Fig.

Fig.

3u.
3b.
3e.
3d.

la.
1b.

1d.
le.
1f

1h.

2a.
20.
2e,

2d.

Pachybolus macrosternus.

Copulatory legs, anterior view.

Sawe, posterior view.

One of posterior pair, anterior-median view.
Same, posterior-lateral view.

Prate LII.
Pachybolus tectus.

Head and first six segments, lateral view.
Last segment, lateral view.

Leg of male.

Copnlatory legs, anterior view.

Same, posterior view,

Same, lateral view.

. Copulatory leg of posterior pair, posterior-lateral view.

Same, anterior-mesial view.
Hadrobolus crussicollis.

Copnlatory legs, anterior view.

Same, posterior view.

Name, lateral view.

Copulatory leg of pusterior pair, anterior-lateral view.
Name, posterior-mesial view.

Leg of male.

2¢g. First six segments.



